1. Introduction {#sec1-nutrients-10-00720}
===============

Currently, dietary salt intake among Australian adults is between 8--9 g/day \[[@B1-nutrients-10-00720]\], which is well in excess of the 5 g/day recommended by the World Health Organization (WHO) \[[@B2-nutrients-10-00720]\]. Similarly, Australian primary schoolchildren aged 4--12 years are also consuming high levels of salt, with mean intakes of 6 g/day \[[@B3-nutrients-10-00720]\]. There is conclusive evidence that excess salt intake is associated with raised blood pressure in adults \[[@B4-nutrients-10-00720],[@B5-nutrients-10-00720],[@B6-nutrients-10-00720]\], and is a major risk factor for the development of cardiovascular disease (CVD) \[[@B7-nutrients-10-00720]\]. Whilst the prevalence of CVD-related conditions is greater among middle-aged adults, certain risk factors, such as high salt intakes from a young age, may contribute to the development of premature CVD-related conditions \[[@B2-nutrients-10-00720]\].

In 2013, the Federal Government of Australia signed up to the WHO's global target to reduce population salt intake by 30% by 2025 \[[@B8-nutrients-10-00720]\]. To ensure that Australia accomplishes the global target set out by the WHO, the implementation of a multi-faceted salt reduction strategy is warranted. In 2015, the Victorian Health Promotion Foundation (VicHealth) and the Heart Foundation launched an initiative to reduce population-wide salt intakes in the state of Victoria \[[@B9-nutrients-10-00720]\]. The key components of this initiative include engagement with the food industry, as well as consumer education, research, and social marketing strategies \[[@B9-nutrients-10-00720]\]. Previous evidence from the United Kingdom's (UK) salt reduction strategy suggests that understanding the impact that knowledge and attitudes have on behaviour is important, as this can be used to inform strategies that may lead to a reduction in population salt intake \[[@B10-nutrients-10-00720]\]. Whilst a number of studies worldwide have assessed salt-related knowledge, attitudes and behaviours (KABs) in adults \[[@B11-nutrients-10-00720],[@B12-nutrients-10-00720],[@B13-nutrients-10-00720],[@B14-nutrients-10-00720],[@B15-nutrients-10-00720],[@B16-nutrients-10-00720],[@B17-nutrients-10-00720],[@B18-nutrients-10-00720],[@B19-nutrients-10-00720],[@B20-nutrients-10-00720],[@B21-nutrients-10-00720],[@B22-nutrients-10-00720],[@B23-nutrients-10-00720]\], studies assessing KABs specifically in parents are limited \[[@B24-nutrients-10-00720]\]. The importance of this data cannot be underestimated, because parents have a major role in influencing children's eating behaviours \[[@B25-nutrients-10-00720],[@B26-nutrients-10-00720]\]. Therefore, understanding parents' salt-related knowledge and attitudes and their influence on behaviour can help to inform the planning, design, and implementation of future consumer salt reduction initiatives in Australia, including current initiatives underway in the state of Victoria. Thus, the objectives of this study were to assess salt-related KABs among parents of children under 18 years of age, and to investigate whether their salt-related knowledge or attitudes were associated with the salt-specific behaviours of both parents and children.

2. Materials and Methods {#sec2-nutrients-10-00720}
========================

2.1. Study Design and Recruitment {#sec2dot1-nutrients-10-00720}
---------------------------------

This was a cross-sectional study completed in a sample of Victorian residents aged 18--65 years. Full details of the methodology have been described elsewhere \[[@B14-nutrients-10-00720]\]. In brief, recruitment was conducted from September to November 2015 with participants recruited using three strategies: an intercept survey within four shopping centers across Victoria, a Facebook advertisement campaign, and an online consumer research panel (Lightspeed GMI). Consent was obtained by all of the participants before participation in the study. Ethics approval for this study was granted by the Deakin University Human Ethics Advisory Group (Project No. HEAG-H 83_2015).

Participants were asked to complete an online questionnaire assessing salt-related KABs. Qualtrics (Provo, UT, USA), an online survey software instrument, was used to deliver the questionnaire. Within the questionnaire, participants were asked to indicate if they were parents or caregivers of a child or children \<18 years of age. Those that responded "yes" were included in the present study; details on the full sample have previously been reported \[[@B14-nutrients-10-00720]\].

2.2. Shopping Center Recruitment and Data Collection {#sec2dot2-nutrients-10-00720}
----------------------------------------------------

To capture a representative spread of participants across different socio-economic status (SES) stratum, participants were recruited from shopping centers from geographic areas of varying socio-economic advantage and disadvantage, as indicated by the Socio-Economic Indexes for Areas (SEIFA) indices \[[@B27-nutrients-10-00720]\]. One shopping center site was recruited from the bottom and two were recruited from the top tertile in Greater Melbourne; and one site was recruited from the bottom tertile in Geelong. The postcode of each shopping center was matched with the corresponding "Index of Relative Socio-Economic Advantage and Disadvantage" (IRSAD) at the state level for Victoria \[[@B27-nutrients-10-00720]\] to group into tertiles of SEIFA. The survey was conducted over 26 days, including each day of the week, between September--November 2015. The researchers approached passing shoppers and invited them to participate in the study. In the case where shoppers declined to participate, the researcher would approach the next passing shopper.

2.3. Facebook Advertisement Campaign {#sec2dot3-nutrients-10-00720}
------------------------------------

An eight-week Facebook advertisement campaign was launched as a recruitment strategy from mid-September to mid-November 2015. Advertisements were displayed to Facebook users who were Victorian residents aged 18--64 years. The age group options on Facebook are limited to 18--64 years or 18--65+ years. Thus, the former age range was selected for the present study. Clicking on the advertisement redirected the Facebook user to the Qualtrics webpage to complete the survey.

2.4. GMI Consumer Research Panel {#sec2dot4-nutrients-10-00720}
--------------------------------

Participants were recruited via an online panel provider, Lightspeed GMI. The GMI research is a consumer panel of individuals who have voluntarily registered themselves to participate in market research studies and earn reward points that they can redeem for monetary gifts and donations. Participants were emailed a letter containing a URL link to the Plain Language Statement and consent form. Participants were then able to access the questionnaire via the Qualtrics link provided.

2.5. Survey Instrument {#sec2dot5-nutrients-10-00720}
----------------------

A questionnaire containing 37 questions was developed to assess KABs related to dietary salt intake ([Supplementary File 1](#app1-nutrients-10-00720){ref-type="app"}). These questions were modelled on those used in previous salt-related surveys \[[@B11-nutrients-10-00720],[@B15-nutrients-10-00720],[@B21-nutrients-10-00720],[@B28-nutrients-10-00720],[@B29-nutrients-10-00720],[@B30-nutrients-10-00720],[@B31-nutrients-10-00720],[@B32-nutrients-10-00720],[@B33-nutrients-10-00720],[@B34-nutrients-10-00720]\]. Eleven questions assessed demographic characteristics, 18 questions assessed overall KABs related to dietary salt intake, and eight questions specifically assessed KABs related to children's salt intake. We have previously reported findings from the 18 questions that assessed salt-related KABs more broadly among adults \[[@B14-nutrients-10-00720]\]. The main focus of this study pertains to the eight additional questions answered by the participants who identified themselves as parents/caregivers with children \<18 years. In addition to reporting on these eight questions (described below), we present the findings from eight out of the 18 questions that assessed salt-related KABs more broadly among adults. Six out of these eight questions were selected to assess whether salt-related knowledge (two questions) was associated with salt-specific behaviours (four questions). These questions were selected based on the rationale that previous studies suggested that certain knowledge is favorably associated with certain salt-related behaviours \[[@B15-nutrients-10-00720],[@B20-nutrients-10-00720]\]. The other two attitude questions were included, as these are popular questions included in previous KABs studies that aid in the understanding of parents' perception of their own salt intakes as well as the level of concern regarding salt compared to other nutrients such as fat, sugar, etc.

### 2.5.1. Demographic Characteristics {#sec2dot5dot1-nutrients-10-00720}

The demographic characteristics section of the survey comprised of questions related to parents' age, gender, level of education, country of birth, languages spoken, history of chronic disease, and self-reported height and weight. Body mass index (BMI) was used to categorize participants into weight categories (e.g., underweight (BMI \< 18.5 kg/m^2^), healthy weight (BMI 18.5--24.9 kg/m^2^), overweight (BMI 25.0--29.9 kg/m^2^), and obese (BMI ≥ 30.0 kg/m^2^)) \[[@B35-nutrients-10-00720]\]. Socio-economic status (SES) was based on educational attainment, and was defined as (1) low SES: those with some or no level of high school education; (2) mid SES: those with a technical/trade certificate or diploma; and (3) high SES: those with a university/tertiary qualification. One additional demographic question asked parents about the age range of children in their care: 0--1 year, 2--4 years, 5--12 years, and 13--17 years. In the case of the parent having more than one child aged \<18 years in their care, more than one age category could be selected. To describe these characteristics, parents were grouped based on the age of children in their care. Parents that reported having a child/children in either the 0--1 and/or 2--4 years age group were categorized into the 'Infants/toddlers/preschoolers' age group, while those that had reported having a child/children in the 5--12 and/or 13--17 years age group were categorized into the 'Mid-childhood/adolescence' age group. Those parents who had a child/children in both of these age groups were categorized into the 'Both' age group.

### 2.5.2. Knowledge Related to Salt Intake {#sec2dot5dot2-nutrients-10-00720}

#### Parents' Knowledge Related to Children's Salt Intake

Two questions addressed parents' knowledge related to their children's salt intakes, both of which used a five-point Likert scale. One question related to their awareness of salt intake among Australian children (In general, how much salt do you think Australian children eat?) with response options ranging from 'far too much' to 'far too little' or 'don't know'. The second knowledge question related to parent's awareness of whether long term excess salt intakes damage children's health (In the long term, eating too much salt during childhood may have harmful effects on children's health) with response options ranging from 'strongly disagree' to 'strongly agree'.

#### Parents' Knowledge Related to the Salt Intake of Adults

One question assessed parent's knowledge related to their awareness of salt intake among Australians more generally (In general, how much salt do you think Australians eat?) with response options ranging from 'far too much' to 'far too little' or 'don't know'. The second knowledge question related to awareness of whether excess salt intake could damage health (Do you think that eating too much salt could damage your health?). Response options included 'yes', 'no', and 'don't know'. For analysis, the response option 'don't know' was combined with 'no', hence creating a dichotomous variable of either 'yes', which indicated a correct response or 'no/don't know', which indicated an incorrect response.

For the other knowledge questions with response options 'far too much', 'too much', 'just the right amount', 'too little', 'far too little', or 'don't know', the responses 'far too much/too much' and 'too little/far too little' were collapsed into one category for the purpose of descriptive analysis. For bivariate analyses that assessed the association between knowledge and salt-specific behaviours, the responses were collapsed into a dichotomous variable i.e., 'far too much/'too much' were grouped together and indicated correct knowledge, whereas 'too little/far too little/just the right amount/don't know' were grouped together and indicated incorrect knowledge.

### 2.5.3. Attitudes Related to Salt Intake {#sec2dot5dot3-nutrients-10-00720}

#### Parents' Attitudes Related to Children's Salt Intake

Two questions addressed the attitudes of parents related to children's salt intake, both of which used a five-point Likert scale for the following statement and question: 'Limiting the amount of salt my child or children eat/s is important to me' and 'Do you think more action needs to be taken to reduce the salt in foods targeted at children?', with response options ranging from 'strongly disagree' to 'strongly agree'.

#### Parents' Attitudes Related to Salt intake of Adults

Two questions addressed the attitudes of parents related to salt intake in adults. The first question asked about the perception of parents' own salt intakes ('How do you think your daily salt intake compares to the amount of salt recommended by health professionals?). Response options included 'I eat less salt than recommended', 'I eat about the right amount of salt', 'I eat more salt than recommended', or 'I don't know'. The second question asked parents to indicate their level of concern regarding six food-related issues: healthy eating, the amount of sugar in food, the amount of salt in food, the amount of fat in food, the amount of saturated fat in food, and the amount of kilojoules/calories in food. A five-point Likert scale was used, with response options ranging from 'not at all concerned' to 'extremely concerned'. For descriptive analysis, the responses 'not at all concerned/not very concerned' and 'very concerned/extremely concerned' were collapsed into one category.

For those questions where response options were 'strongly disagree', 'disagree', 'neither agree nor disagree', 'agree', or 'strongly agree', the responses 'strongly disagree/disagree' and 'strongly agree/agree' were collapsed into one category for the purpose of descriptive analysis. For bivariate analyses, the response option 'neither agree nor disagree' was combined with 'strongly disagree/disagree', hence creating a dichotomous variable of either 'strongly agree/agree', which indicated a correct response/positive attitude, or 'strongly disagree/disagree/neither agree nor disagree', which indicated an incorrect response/negative attitude.

### 2.5.4. Behaviours Related to Salt Intake {#sec2dot5dot4-nutrients-10-00720}

#### Salt-Related Behaviours of Parents Specific to Their Children

Three questions addressed parents' behaviours related to the discretionary salt use of their child/children, which included the frequency of adding salt to food prepared for their child/children, placing a salt shaker on the table at meal time, and the frequency of the child/children adding salt at the table ([Supplementary File 1](#app1-nutrients-10-00720){ref-type="app"}). A five-point Likert scale was used, with response options ranging from 'always' to 'never'.

#### Parents' Own Salt-Related Behaviours

Three questions assessed behaviours related to the parent's own discretionary salt use (adding salt during cooking, adding salt at the table (not specified for food prepared for children or child adding salt at the table), and placing a salt shaker on the table at meal times). A five-point Likert scale was used with response options ranging from 'always' to 'never'.

An additional behaviour question asked parents to report the frequency of engaging in various behaviours related to reducing salt in their diet over the past month. These behaviours included looking at a food label to check the salt/sodium content on a food label, purchased foods labelled 'no added salt', 'salt reduced', or 'reduced sodium', avoided eating packaged, ready-to-eat, foods, avoided eating from fast food restaurants or takeaway stores, used herbs and spices instead of salt when cooking, and asked for a meal to be prepared without salt when eating out. Response options ranged from 'always do this' to 'never do this', and 'does not apply to me' was also an option.

For questions with response options 'always', 'often', 'sometimes', 'rarely', and 'never', the responses 'always/often' and 'rarely/never' were collapsed into one category. For bivariate analyses that assessed the association between knowledge or attitudes and salt-specific behaviours, the response option 'sometimes' was combined with the 'always/often' response, grouping responses as either 'always/often/sometimes' and 'rarely/never'. The response 'does not apply to me' was excluded from analysis due to a low number of parents selecting this option.

2.6. Data Analysis {#sec2dot6-nutrients-10-00720}
------------------

All of the data obtained from the questionnaires were analyzed using Stata/SE (StataCorp LP) version 14.0 (TX, USA). Descriptive statistics were performed for demographic variables. Continuous and categorical data were expressed as mean (±standard deviation (SD)) or number of participants (*n*) and percentages, respectively. Chi-square analyses were performed to determine whether knowledge or attitudes were associated with behaviours. To adjust for potential confounders of parent's age, sex and SES logistic regression models, with corresponding odds ratios (OR) and 95% confidence intervals (CI), were also performed. Four knowledge questions (two related to parents' knowledge about salt in the diet overall, and two related to knowledge about salt in children's diets) as well as one attitude question (related to importance of limiting salt in children's diets) were selected to examine their association with discretionary salt use (parent and child) and other salt reduction related behaviours (e.g., checking salt content on food labels). These questions were selected as previous studies have shown that certain salt-related knowledge and attitudes are associated with salt-specific behaviours \[[@B15-nutrients-10-00720],[@B20-nutrients-10-00720]\].

3. Results {#sec3-nutrients-10-00720}
==========

3.1. Demographic Characteristics {#sec3dot1-nutrients-10-00720}
--------------------------------

A total of 840 parents/caregivers, with at least one child \<18 years, completed the online survey. Three parents were excluded as they had not completed any of the additional parent questions, resulting in a total of 837 parents with complete survey responses. Over half (59%) of the parents were females, and the mean age of the sample was 41(10) years (SD) ([Table 1](#nutrients-10-00720-t001){ref-type="table"}). The majority of parents were born in Australia and spoke English as their primary language.

3.2. Knowledge {#sec3dot2-nutrients-10-00720}
--------------

Overall, 84% of parents were aware that Australians eat too much salt, whereas fewer (73%) parents were aware that Australian children eat too much salt. Similarly, most parents (91%) were aware that eating too much salt could damage health, whilst fewer (77%) agreed that in the long term, excess salt intake during childhood may be harmful to children's health ([Figure 1](#nutrients-10-00720-f001){ref-type="fig"}).

3.3. Attitudes {#sec3dot3-nutrients-10-00720}
--------------

Just over half (66%) of the parents believed that their own salt intake was either equal to or below the recommended daily level, and approximately one third (34%) believed their own salt intake exceeded the recommendations. About half of the parents (49%) were very/extremely concerned about the amount of salt in their diet. More parents reported that they were very/extremely concerned about the amount of sugar (63%), amount of saturated fat (62%), healthy eating (56%), and amount of fat (55%) in their diet, whereas fewer parents (42%) were concerned about the amount of kilojoules in their diet. With regards to concern about salt in their child's diet, more than two thirds (70%) of parents agreed that limiting the amount of salt that their child ate was important to them and the majority (81%) agreed that more action needs to be taken to reduce the amount of salt targeted at children ([Figure 1](#nutrients-10-00720-f001){ref-type="fig"}).

3.4. Behaviours {#sec3dot4-nutrients-10-00720}
---------------

About half of all parents (54%) reported that they added salt to their own food at the table, while about one third (32%) reported that their child/children added salt to food at the table ([Figure 2](#nutrients-10-00720-f002){ref-type="fig"}). Just over two-thirds of parents (67%) reported that they added salt during cooking, whereas comparatively fewer (46%) reported that salt was added to foods prepared for their child/children. Forty five percent of parents reported placing a salt shaker on the table at meal times.

With regards to actions taken to reduce salt in their diet in the last one month, the most commonly reported behaviours included always or often 'using spices and herbs as an alternative to salt in cooking' (53%), 'avoided eating from fast food restaurants' (50%), and 'avoided eating packaged, ready-to-eat foods' (46%). Fewer parents reported that they always or often 'purchased foods labelled no added or reduced salt/sodium' (39%), 'avoided eating from Asian-style restaurants or takeaway stores' (33%), 'looked at a food label to check the sodium/salt content of a food' (31%), or 'asked to have meal prepared without salt when eating out' (16%) ([Table S1](#app1-nutrients-10-00720){ref-type="app"}).

### Association of Salt-Related Knowledge and Attitudes with Behaviours

Parents who agreed that in the long term, eating too much salt during childhood may have harmful effects on children's health, were less likely to report discretionary salt use behaviours for their children, e.g., less likely for the child to add salt at the table, less likely to add salt to food prepared for the child, and less likely to place a salt shaker on the table at meal times ([Figure 3](#nutrients-10-00720-f003){ref-type="fig"}). After adjustment for confounding factors, including parent's age, sex, and SES, these associations remained significant ([Figure 3](#nutrients-10-00720-f003){ref-type="fig"}). For example, parents who agreed that harm could result from children eating too much salt were 51% less likely to report that their child adds salt at the table (OR = 0.51; 95% CI: 0.36--0.73). Furthermore, in adjusted analyses ([Table 2](#nutrients-10-00720-t002){ref-type="table"}), these parents were more likely to report engaging favorably in five out of the seven salt reduction related behaviours examined (e.g., avoided eating packaged, ready-to-eat foods; avoided eating from fast food restaurants; looked at food label to check sodium/salt content; purchased foods labelled as 'no added or reduced salt/sodium'; and used spices and herbs instead of salt in cooking), but were less likely to ask for their meal to be prepared without salt when eating out. No association was found between the possession of this knowledge and avoiding eating from Asian-style restaurants (*p* = 0.119) Associations between parents' knowledge that was specific to salt intake in adults and their own discretionary salt use behaviours as well as other salt reduction related behaviours after adjustment for confounding factors are reported in [Table 3](#nutrients-10-00720-t003){ref-type="table"}. Overall, the same pattern was observed, whereby parents who were aware that eating too much salt could damage health were less likely to report discretionary salt use and more likely to report engaging favorably in a range of salt reduction related behaviours ([Table 3](#nutrients-10-00720-t003){ref-type="table"}).

Parents who were aware that Australian children eat too much salt were less likely to report discretionary salt use for their children, e.g., the child's use of salt at table, adding salt to food prepared for the child, and placing a salt shaker on the table at meal times ([Figure 4](#nutrients-10-00720-f004){ref-type="fig"}). The associations remained significant ([Figure 4](#nutrients-10-00720-f004){ref-type="fig"}) after adjustment for parent's age, sex, and SES, with the exception of the child's salt use at the table (OR = 0.73; 95% CI: 0.52--1.01, *p* = 0.059). Furthermore, in adjusted analyses, knowledgeable parents were more likely to engage in only one out of the seven examined salt reduction related behaviours; parents who were aware that Australian children eat too much salt were 1.5 times more likely to buy foods labelled 'no added or reduce salt/sodium' (OR = 1.55; 95% CI: 1.11--2.16) ([Table 2](#nutrients-10-00720-t002){ref-type="table"}). With regards to parent's knowledge specific to salt intake in adults, overall, the same pattern was observed in the adjusted analysis, whereby parents who were aware that Australians eat too much salt were less likely to use discretionary salt and engage favorably in one out of the seven salt reduction related behaviours ([Table 3](#nutrients-10-00720-t003){ref-type="table"}). Unadjusted analysis of the associations between parents' knowledge specific to the salt intake of adults and their own discretionary salt use behaviours as well as other salt reduction related behaviours are reported in [Table S2](#app1-nutrients-10-00720){ref-type="app"}.

Parents who reported that limiting the amount of salt their child eats is important were less likely to report discretionary salt use in children, e.g., the child's use of salt at table, adding salt to food prepared for the child, and placing a salt shaker on the table at meal times ([Figure 5](#nutrients-10-00720-f005){ref-type="fig"}). The associations remained significant ([Figure 5](#nutrients-10-00720-f005){ref-type="fig"}) after adjustments for the parent's age, sex, and SES; for example, parents with a positive attitude (strongly agree/agree) were 45% less likely to add salt to food prepared for their child (OR = 0.45; 95% CI: 0.33--0.62). Parents who considered limiting the amount of salt that their child eats to be important were also more likely to engage in six out of the seven examined salt reduction related behaviours, e.g., avoided eating packaged, ready-to-eat foods, avoided eating from fast food restaurants, looked at a food label to check the sodium/salt content, purchased foods labelled 'no added or reduced salt/sodium', avoided eating from Asian-style restaurants, and used spices and herbs as an alternative to salt in cooking ([Table 2](#nutrients-10-00720-t002){ref-type="table"}). Unadjusted analysis of the associations between parents' knowledge and attitudes related to their child/children with specific salt-related behaviours are presented in [Table S3](#app1-nutrients-10-00720){ref-type="app"}.

4. Discussion {#sec4-nutrients-10-00720}
=============

This is the first Australian study among parents to assess associations between salt-related knowledge and attitudes with behaviours. Overall, knowledge related to excess salt intake and adverse health was relatively high among parents, with the majority (91%) aware that excess salt intakes are detrimental to health. This is similar to other studies conducted in adults in Australia (95% agreed) \[[@B17-nutrients-10-00720]\], Canada (93% agreed) \[[@B13-nutrients-10-00720]\], and Greece (93% agreed) \[[@B19-nutrients-10-00720]\]. However, fewer parents (77%) were aware that in the long term, eating too much salt during childhood may have harmful effects on children's health. This finding is similar to that previously reported by the Australian Division on World Action on Salt and Health (AWASH) in 2008, which assessed salt-related KABs among Australian parents of children aged 0--18 years, and found that 86% of parents were aware that salt has harmful effects on children's health \[[@B24-nutrients-10-00720]\]. Our findings suggest that the message of salt and health in general has reached more parents than the message of salt being detrimental for children's health. Similarly, the majority of parents (84%) were aware that Australians in general eat too much salt, while fewer (73%) were aware that children eat too much salt.

Our results indicate that the proportion of parents who consider salt reduction to be of importance for their child/children is greater (77%) than the proportion concerned about salt in their own diet (49%). In the previous AWASH study, fewer (53%) parents reported that they were concerned about salt/sodium in children's diet. However, findings from our study, as well as those by AWASH, indicate that there is strong support from Australian parents (\>80% of parents agree), and that more action should be taken to reduce the amount of salt in foods targeted at children \[[@B24-nutrients-10-00720]\]. This indicates that parents are likely to support strategies that target salt reduction in children.

A lower proportion of parents have reported salt use by the child at the table, and salt used in food prepared for their child/children in comparison to discretionary salt use for themselves. Approximately two-thirds (67%) of parents reported using salt during cooking; however, fewer (46%) reported using salt during food preparation for children. Similarly, whilst just over half (54%) of parents reported adding salt at the table, comparatively fewer (32%) reported the child's use of salt at the table. These findings are similar to Sarmugam et al., who assessed discretionary salt use among Australians adults (*n =* 530) \[[@B36-nutrients-10-00720]\] and found that 64% and 52% always/usually/sometimes added salt during cooking and at the table, respectively \[[@B36-nutrients-10-00720]\]. Similarly, a large cross-sectional study of Victorian primary schoolchildren, the Salt and Other Nutrients in Children (SONIC) study, which examined sodium and potassium urinary excretion and discretionary salt use, found that 28% usually/sometimes reported that the child adds salt to food at the table, while 66% of parents reported usually/sometimes adding salt to food during cooking \[[@B3-nutrients-10-00720]\]. Similar to our findings, the SONIC study also found that approximately one-third of parents reported usually/sometimes placing a salt shaker on the table at meal times \[[@B3-nutrients-10-00720]\].

We found that salt-related knowledge and attitudes were significantly associated with certain salt-specific behaviours. In particular, parents who were aware of the long term health implications of eating too much salt during childhood were more likely to engage in a number of favorable salt-related behaviours, such as their child not using table salt, not adding salt to food prepared for their children, not placing a salt shaker on the table, buying no added or reduced salt/sodium foods, checking food labels for salt/sodium content, avoiding packaged, ready-to-eat foods, and eating from fast food restaurants.

Whilst parents who were aware that both Australians and children eat too much salt were less likely to report discretionary salt use and more likely to purchase low salt/sodium foods, no significant associations were found with the other salt-related behaviours. Thus, it appears that in order to influence salt reduction related behaviours, it is important that messages regarding the link between high salt intakes and health, specifically in children, are disseminated to parents. These messages may be more important than the awareness that Australian children eat too much salt. Although we found that salt-related knowledge was associated with a number of favorable salt reduction related behaviours---for example parents who were aware of the long term health link with excess salt during childhood were less likely (43%) to add salt to food prepared for children than those parents who did not possess this knowledge (61%)---there still was a large proportion of parents who knew the negative effects of salt on health, and yet were still adding salt to food prepared for their child. This suggests that knowledge may not be the only factor involved in determining behavioral change. The association between knowledge and its impact on behaviour is complex and is influenced by various demographic and environmental factors \[[@B37-nutrients-10-00720]\]. Cultural, educational, and economic factors \[[@B38-nutrients-10-00720],[@B39-nutrients-10-00720]\], as well as generic skills in cooking and food preparation \[[@B37-nutrients-10-00720]\], food availability \[[@B40-nutrients-10-00720]\], and taste preference \[[@B41-nutrients-10-00720]\] have all been shown to influence food choice and consumption \[[@B38-nutrients-10-00720],[@B42-nutrients-10-00720]\].

Although we found that the majority of parents were aware of the broader link between excess salt intake and health outcomes in adults, we believe that maintaining this existing salt-related knowledge is important, and should still be targeted within future salt reduction campaigns. This is because this knowledge was associated with a number of favorable salt-related behaviours (such as looked at food labels to check sodium content, avoided eating packaged, ready-to-eat foods, used herbs and spices as alternatives to salt during cooking, avoided eating from fast food restaurants, avoided eating from Asian-style restaurants, purchased food labelled 'no added salt' or 'reduced salt/sodium', and reduced salt use in the home).

With regards to attitudes, parents who agreed that limiting the amount of salt that children eat is important were significantly less likely to report salt use by their child/children at the table, adding salt to food prepared for their child/children, and placing a salt shaker on the table at meal times, and were more likely to engage favorably in almost all of the salt reduction related behaviours (such as looked at food labels to check sodium content, avoided eating packaged, ready-to-eat foods, used herbs and spices as alternatives to salt during cooking, avoided eating from fast food restaurants, avoided eating from Asian-style restaurants, purchased food labelled 'no added salt' or 'reduced salt/sodium', and reduced salt use in the home). These findings are in line with those reported by Nasreddine et al. in Lebanese adults \[[@B20-nutrients-10-00720]\] and Grimes et al. \[[@B15-nutrients-10-00720]\] in Australian adults, who also found that participants who were more concerned about salt were more likely to read the salt content on food labels. Thus, improvement in parent attitudes towards salt in the diet may also be an important factor to consider along with knowledge when developing future salt-reduction strategies, as some evidence has previously suggested that increasing nutrition knowledge results in an improvement in attitudes, beliefs, and self-efficacy towards consuming a healthy diet and physical activity \[[@B43-nutrients-10-00720],[@B44-nutrients-10-00720]\].

Strengths and Limitations
-------------------------

A strength of this study is the large sample size of 837 parents, who were recruited using three different methods in order to capture a representative spread of participants from varying socio-economic backgrounds. However, there were a number of limitations. This was a cross-sectional study; therefore, no causal inferences can be made. Our study was slightly over-representative of females (59%) and those from a higher socio-economic background (45%); thus, the findings may not be directly generalizable to the Victorian or the Australian population. Furthermore, whilst the study did not utilize a previously validated questionnaire, one of the strengths was that the questions were modelled on previous surveys. Further, the questionnaire collected self-reported KABs. Therefore, it is possible that respondents may be susceptible to social desirability bias, which may influence the participants to respond to questions in a way that they believe will be viewed favorably.

5. Conclusions {#sec5-nutrients-10-00720}
==============

The findings from this study highlight that a higher proportion of parents were aware of the overall link between salt and health compared with those aware of the long term implications of children eating too much salt. Similarly, a higher proportion of parents were aware that Australian adults eat too much salt, whilst a comparatively lower proportion knew that children eat too much salt. This emphasizes that strategies that target salt reduction among children should be incorporated in future salt reduction campaigns, and our findings indicate that parents are likely to support these strategies, as the majority of parents reported that limiting the amount of salt that their child eats is important, and that more action needs to be taken to reduce the salt in foods targeted at children. Our data highlight that parents' knowledge and attitudes are associated with various favorable salt-related behaviours. We have identified some key messages (i.e., knowledge of the long term health implications of eating too much salt during childhood and the importance of reducing salt in children's diet) to be incorporated in the current Victorian statewide consumer awareness campaign being implemented by VicHealth and the Heart Foundation. In addition, our findings can help inform target messages for future salt awareness campaigns. Parents are an important cohort, as their food preferences and eating behaviours provide an opportunity to model good eating habits, and research indicates that children's eating behaviours are influenced by the family environment. Thus, improving parent's salt-related knowledge and attitudes may aid in shifting to favorable salt reduction related behaviours and may be a potential means of reducing the currently high salt intake of children.

The authors extend their gratitude to the survey respondents for participating in the study and to the research assistants who contributed to the data collection at shopping centers.

The following are available online at <http://www.mdpi.com/2072-6643/10/6/720/s1>, Supplementary file 1. Salt-related knowledge, attitudes and behaviours questionnaire; Table S1: Proportion of parents who reported engaging in specific behaviours to reduce salt in their diet over the past month (*n =* 837); Table S2: Association of parents' knowledge related to salt intake in adults and salt-related behaviours; Table S3: Association of parents' knowledge and attitudes related to their child/children with specific salt-related behaviours.

###### 
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![Parents' knowledge and attitudes towards salt intake related to their child/children (*n* = 837).](nutrients-10-00720-g001){#nutrients-10-00720-f001}

![Discretionary salt use behaviours of parents and those related to their child/children. \* Parent reported behaviour for child/children in the parent-specific component of the questionnaire.](nutrients-10-00720-g002){#nutrients-10-00720-f002}

![Association between parents' knowledge of the long term health implications of eating too much salt during childhood and discretionary salt use behaviours related to their child/children. \* [Figure 3](#nutrients-10-00720-f003){ref-type="fig"} responses include 'strongly agree' and 'agree'; \*\* [Figure 3](#nutrients-10-00720-f003){ref-type="fig"} responses include 'strongly disagree', 'disagree', and 'neither agree nor disagree'; ^+^ Logistic regression adjusted for parent's age, sex, and SES.](nutrients-10-00720-g003){#nutrients-10-00720-f003}

![Association between parents' knowledge that Australian children eat too much salt and discretionary salt use behaviours related to their child/children. \* [Figure 4](#nutrients-10-00720-f004){ref-type="fig"} responses include 'far too much' and 'too much'; \*\* [Figure 4](#nutrients-10-00720-f004){ref-type="fig"} responses include 'just the right amount', 'too little', 'far too little', and 'don't know'; ^+^ Logistic regression adjusted for parent's age, sex, and SES.](nutrients-10-00720-g004){#nutrients-10-00720-f004}

![Association between parents' attitude towards the importance of limiting the amount of salt their child eats and discretionary salt use behaviours related to their child/children. \* [Figure 5](#nutrients-10-00720-f005){ref-type="fig"} responses include 'strongly agree' and 'agree'; \*\* [Figure 5](#nutrients-10-00720-f005){ref-type="fig"} responses include 'strongly disagree', 'disagree' and 'neither agree nor disagree'; ^+^ Logistic regression adjusted for parent's age, sex, and SES.](nutrients-10-00720-g005){#nutrients-10-00720-f005}

nutrients-10-00720-t001_Table 1

###### 

Demographic characteristics of parents (*n* = 837).

  Characteristic                                           
  -------------------------------------------- ----------- ----------
  **Gender**                                               
  Male                                         347 (41%)   
  Female                                       490 (59%)   
  **Age (years)**                                          41 (10)
  **Age group (years)**                                    
  18--24                                       37 (4%)     
  25--34                                       185 (22%)   
  35--44                                       319 (38%)   
  45--54                                       211 (25%)   
  55--66                                       85 (10%)    
  **Country of birth ^1^**                                 
  Australia                                    686 (83%)   
  UK                                           17 (2%)     
  New Zealand                                  9 (1%)      
  Other \*                                     113 (14%)   
  **Language spoken other than English ^2^**               
  English only                                 672 (81%)   
  Other \*\*                                   157 (19%)   
  **Socioeconomic status ^3^**                             
  High SES                                     369 (44%)   
  Mid SES                                      248 (30%)   
  Low SES                                      212 (26%)   
  Height (cm)                                              169 (10)
  Weight (kg)                                              78 (18)
  **BMI (kg/m^2^) ^4^**                                    27 (6)
  **Weight Category Distribution** **^4^**                 
  Underweight                                  15 (2%)     
  Healthy weight                               298 (40%)   
  Overweight                                   234 (31%)   
  Obese                                        202 (27%)   
  **No. of children in age groups ^5^**                    
  0--1 years                                   133         
  2--4 years                                   250         
  5--12 years                                  437         
  13--17 years                                 303         
  **Child age group**                                      
  Infant/toddler                               196 (23%)   
  Mid-childhood/adolescence                    505 (60%)   
  Both                                         136 (16%)   

\* Includes Italy, Greece, China, Vietnam, Lebanon, and other, please specify; \*\* Includes Italian, Greek, Cantonese, Mandarin, Arabic, Vietnamese, German, Spanish, and Tagalog; ^1^ *n =* 825 as participants who responded "don't know" *n =* 2 and "prefer not to answer" *n =* 10 were excluded; ^2^ *n =* 829 as participants who responded "don't know" *n =* 1 and "prefer not answer" *n =* 7 were excluded; ^3^ *n =* 829 as participants *n =* 8 with missing data were excluded; ^4^ *n =* 749 as participants *n =* 88 with missing data were excluded; ^5^ *n =* 1123 as parents could select more than one age category. SES: socio-economic status; UK: United Kingdom.

nutrients-10-00720-t002_Table 2

###### 

Association of parents' knowledge and attitudes related to their child/children with specific salt-related behaviours (logistic regression).

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variables                                                                                 Looked at Food Labels to Check Sodium Content\   Avoided Eating Packaged, Ready-To-Eat Foods\   Used Spices and Herbs Instead of Salt When Cooking\   Avoided Eating from Fast Food Restaurants\   Avoided Eating from Asian-Style Restaurants or Takeaway Store\   Purchased Foods Labelled 'No Added Salt', 'Reduced Salt/Sodium'\   When Eating out, Asked to Have Meal Prepared without Salt\
                                                                                            (*Yes*) *\**                                     (*Yes*) *\**                                   (*Yes*) *\**                                          (*Yes*) *\**                                 (*Yes*) *\**                                                     (*Yes*) *\**                                                       (*Yes*) *\**
  ----------------------------------------------------------------------------------------- ------------------------------------------------ ---------------------------------------------- ----------------------------------------------------- -------------------------------------------- ---------------------------------------------------------------- ------------------------------------------------------------------ ------------------------------------------------------------
  **In the long term eating too much salt may have harmful effects on children's health**                                                                                                                                                                                                                                                                                                                                          

  **Disagree ^1^**                                                                          1.00 (referent)                                  1.00 (referent)                                1.00 (referent)                                       1.00 (referent)                              1.00 (referent)                                                  1.00 (referent)                                                    1.00 (referent)

  **Agree ^2^**                                                                             **1.73 (1.23--2.42)**                            **1.82 (1.24--2.65)**                          **1.66 (1.11--2.48)**                                 **1.52 (1.03--2.25)**                        1.32 (0.93--1.88)                                                **2.34 (1.65--3.32)**                                              **0.58 (0.41--0.85)**

  **How much salt do you think Australian children eat?**                                                                                                                                                                                                                                                                                                                                                                          

  **Too little ^3^**                                                                        1.00 (referent)                                  1.00 (referent)                                1.00 (referent)                                       1.00 (referent)                              1.00 (referent)                                                  1.00 (referent)                                                    1.00 (referent)

  **Too much ^4^**                                                                          1.20 (0.87--1.65)                                1.11 (0.76--1.61)                              1.29 (0.87--1.90)                                     1.03 (0.70--1.51)                            0.95 (0.68--1.34)                                                **1.55 (1.11--2.16)**                                              **0.45 (0.32--0.63)**

  **Limiting the amount of salt my child eats is important to me**                                                                                                                                                                                                                                                                                                                                                                 

  **Disagree ^1^**                                                                          1.00 (referent)                                  1.00 (referent)                                1.00 (referent)                                       1.00 (referent)                              1.00 (referent)                                                  1.00 (referent)                                                    1.00 (referent)

  **Agree ^2^**                                                                             **1.88 (1.38--2.57)**                            **2.07 (1.46--2.94)**                          **1.73 (1.19--2.52)**                                 **1.82 (1.27--2.60)**                        **1.81 (1.31--2.49)**                                            **2.75 (1.99--3.80)**                                              0.82 (0.58--1.16)
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\* Response includes 'always do this', 'often do this', 'sometimes do this'; ^1^ Response includes 'strongly disagree', 'disagree', 'neither agree nor disagree'; ^2^ Response includes 'strongly agree', 'agree'; ^3^ Response includes 'far too little', 'just the right amount', 'too little', and 'don't know'; ^4^ Response includes 'far too much', 'too much'; bolded values represent statistical significance at *p* \< 0.05; logistic regression models adjusted for parent's age, sex, and SES.

nutrients-10-00720-t003_Table 3

###### 

Association of parents' knowledge with specific salt-related behaviours (logistic regression).

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                   Adding Salt at the Table\   Adding Salt during Cooking\   Placing Salt Shaker on Table at Meal Times\   Looked at Food Labels to Check Sodium Content\   Avoided Eating Packaged, Ready-To-Eat Foods\   Used Spices and Herbs Instead of Salt When Cooking\   Avoided Eating from Fast Food Restaurants\   Avoided Eating from Asian-Style Restaurants or Takeaway Store\   Purchased Foods Labelled 'No Added Salt', 'Reduced Salt/Sodium'\   When Eating out, Asked to Have Meal Prepared without Salt\
                                                                   (*Yes*) *\**                (*Yes*) *\**                  (*Yes*) *\**                                  (*Yes*) *\**                                     (*Yes*) *\**                                   (*Yes*) *\**                                          (*Yes*) *\**                                 (*Yes*) *\**                                                     (*Yes*) *\**                                                       (*Yes*) *\**
  ---------------------------------------------------------------- --------------------------- ----------------------------- --------------------------------------------- ------------------------------------------------ ---------------------------------------------- ----------------------------------------------------- -------------------------------------------- ---------------------------------------------------------------- ------------------------------------------------------------------ ------------------------------------------------------------
  **Do you think eating too much salt could damage your health**                                                                                                                                                                                                                                                                                                                                                                                                                                                  

  **No ^1^**                                                       1.00 (referent)             1.00 (referent)               1.00 (referent)                               1.00 (referent)                                  1.00 (referent)                                1.00 (referent)                                       1.00 (referent)                              1.00 (referent)                                                  1.00 (referent)                                                    1.00 (referent)

  **Yes**                                                          **0.48 (0.36--0.65)**       **0.57 (0.41--0.80)**         **0.52 (0.39--0.70)**                         **3.13 (1.84--5.35)**                            **3.10 (1.82--5.26)**                          **2.30 (1.34--3.96)**                                 **2.08 (1.21--3.59)**                        **1.91 (1.14--3.23)**                                            **3.20 (1.92--5.32)**                                              1.02 (0.59--1.78)

  **How much salt do you think Australian's eat?**                                                                                                                                                                                                                                                                                                                                                                                                                                                                

  **Too little ^2^**                                               1.00 (referent)             1.00 (referent)               1.00 (referent)                               1.00 (referent)                                  1.00 (referent)                                1.00 (referent)                                       1.00 (referent)                              1.00 (referent)                                                  1.00 (referent)                                                    1.00 (referent)

  **Too much ^3^**                                                 **0.60 (0.48--0.76)**       **0.60 (0.47--0.78)**         **0.71 (0.56--0.89)**                         0.96 (0.65--1.41)                                1.14 (0.72--1.79)                              1.19 (0.74--1.91)                                     1.25 (0.79--1.98)                            0.93 (0.62--1.41)                                                **1.83 (1.23--2.72)**                                              **0.49 (0.33--0.74)**
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\* Response includes 'always do this', 'often do this', 'sometimes do this'; ^1^ Response also includes 'don't know'; ^2^ Response includes 'far too little', 'just the right amount', 'too little', and 'don't know'; ^3^ Response includes 'far too much', 'too much'; bolded values represent statistical significance at *p* \< 0.05; logistic regression models adjusted for parent's age, sex, and SES.
